Validation of a simple technique for the detection of abnormal mucosal cell replication in humans.
Abnormal intestinal crypt cell proliferation is considered to be an important early risk marker for colorectal cancer but measurement of the rate and spatial distribution of cell division by histochemical localization of DNA synthesis is labour-intensive and expensive. We developed and evaluated a simpler technique for measurement of these parameters using direct visual analysis of mitotic figures in microdissected crypts. The direct crypt analysis technique was applied to colorectal biopsies from patients with ulcerative colitis or no mucosal abnormality. A characteristic shift of cell division toward the intestinal lumen was detected in patients with ulcerative colitis. The direct method was validated using rats fed diets containing cellulose, or guar gum to stimulate mucosal cell proliferation. The crypt cell proliferation rate (CCPR) was measured by the metaphase-arrest technique and the results were compared with direct crypt analysis. There was a fivefold range of CCPR values at three sampling sites across the dietary groups. An excellent linear correlation between the results by the two techniques was obtained (r = 0.98; P < 0.001). In a second experiment the spatial distribution of dividing cells between five zones in colonic crypts, determined by the new method or by staining with BrdU, was compared. Good agreement was again achieved. Visual analysis of intact crypts is a valid technique for the measurement of crypt cell cytokinetics and it is particularly suited for use in a clinical environment.